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(54) Method for fabricating a bicycle wheel hub, apparatus for implementing the method and hub 
%:;}. "A thus obtained 



(57) ... -The. wheel hub of a bicycle is made of a single 
. part of structural fibre based material, typically carbon 
. fibre material! after reticulation in a mould which exploits 



xhe expansion of a core to obtain the application of a 
radial pressure to the tubular body consisting of layers 
of srructura.1 fibre based fabric. 
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Description 



[0001] This Invention relates to a method for fabricat- 
ing the hub of a bicycle wheel, an apparatus for Imple- 
menting the method and the bicycle wheel hub obtained 
;;by means of the said method, 

the Applicant has recently conducted various 
and tests to make bicycle components, particu- 
blcycle Wheel hubs, especially for spoke wheel 
• :Com petition bicycles, using structural fibre based mate- 
/ riai, typically carbon. fibre based material. The advan- 
; ) tage offered by this type of material is that of being light- 
s er in weight with respect to the metallic materials used 
v 1 1 ' in the past given equal structural characteristics. Making 
[ ^&Jf\ *\ v a hub oUt of a single part of caroon fibre based material 
K§^$ ,J "' U ' ' was difficult, at least utilising the technologies available 

f^kil f'S < atihattime,.duGtothetyplcalconrormal'ionoJthebicycle 




' ;; ' . wheel hub of the type described above. The hubs used 




modern bicycle wheels present a complex cylindrical 
/¥:^hape, with a central constant diameter section and two 
!vbell-sha'pGd end sections with a wider diameter or other, 
>n more complex, shapes. Additionally, it is desirable 
the hub Thickness to progressively Increase from the 
central section towards the hub ends, so to ensure the 






s&ma'tlma^ 

a tubular body with the 
above has made it impossi- 
gle part of- structural fibre 
materia/, such as carbon fibre material. 
[0004] v rjho object of this Invention is to overcome this' 
^technical probiem. 
Jv^[p005j ; : ?ln view of achieving this object, the invention 
K " ^Pfptydea. -a 'rm^ho.d for fabricating a bicycle wheel hub, 
chara^erised in that It comprises the following steps: 

providing an expandable core. 
; ^applying a number of layers of structural fibre fabric 
v/ Incorporated In a plastic material matrix around the 
V .'core to form a layered tubular, body. of predeter- 
mined shape and thickness around the core, • 
arranging the core with the layered tubular body 
formed thereon In the cavity of a mould, 

fng the temperature of the mould to a value 
t to cayse reticulation of the plastic material 




■ , rnade 
' : ' : . fcation 



expanding the core for applying a pressure on the 
' tubular body Inside the mould, and 

tubular body from the mould and from 
obtain a bicycle hub formed of a 
structural fibre material. 



,f : n \ V .■■'/> • ■ 



[0006] In a first embodiment, the expandable core Is 
made of a synthetic material presenting a thermal dila- 
tation coefficient exceeding 5x1 mm/ e C and a max- 
imum continuous heat resistance equal to at least bo°C, 
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the expansion of the core being obtained through the 
dilation of the material forming the core when the tem- 
perature of the mould is increase^. 
[0007] Preferably, in this embodiment, the maLerial 
forming 'the core has a thermal dilation coefficient ex- 
ceeding 9x1 0 s mm/ c C and a maximum continuous ther- 
mal resistance temperature exceeding 100 g C. 
[0008] Again preferably, the material forming the core 
can be either PTFE (polytetrafluoroethene), or PEP 
(fluortnated ethene propene), or PCT" E (polychlorotrff* 
luoroethene), or PVDF (polyfitiorodivinylidene), or 
PE-HD (high density polyethylene). 
[0009] The use of PTFE Is wlaely preferred, due to the 
anil-adherence properties of this material, which arc 
useful for detaching the core from the structural fibre 
moulded body, as well as Irs high continuous thermal 
resistance (260°C). for Its good thermal conductivity 
(0.25W/m°C) and for its good thermal capacity (specific 
heat), equal to 1.045 kJ/kg°C. 

[0010] ThG method, which malr\ phases are outlined 
above, can be used in general to make hubs of all 
shapes, also different from that described above. A 
highly preferred characteristic of this method Is In the 
arrangement of the aforesaid cors made of high thermal 
dilation synthetic material, preferably PTFE. This mate- 
rial presents the characteristic of being subject to high 
thermal dilation at relatively low temperatures, in the or- 
der of temperatures at which the plastic material in 
which the structural fibre fabric is incorporated reticu- 
lates. 

[0011] In a second embodiment of thQ method of the 
. invention, the expandable core Includes a body of metal 
material covered with a dcformable sheath made of an 
elastomeric material, the expansion of the core being 
obtained through the dilation of the material forming the 
sheath when the temperature of the mould is increased. 
[0012] ' Preferably, in this embodiment, the elastomer* 
ic material forming the aforesaid shearh has a thermal 
dilation coefficient exceeding 15x1 0* 5 mm/°C and a 
maximum continuous heat resistance temperature ex- 
ceeding 100 C C. Still preferably, this "material is a syn- 
thetic rubber of the type marketed under the trademark 
AIR CAST 3700 by Alrtech International Inc., Huntington 
Seach, California, USA. 

[0013] According to a further preferred feature of the 
second embodiment, the sheath is pre-formed accord- 
ing to the configuration of the core and Is dimensioned 
in order to be applied on the core by slightly stretching 
it, so that the sheath adheres lo Che core due to its elas- 
ticity. 

[0014] In a third embodiment of the method of the In- 
vention, the expandable core includes a body of metal 
material without any deformable sheath. In this embod- 
iment the metallic core is divided in sectors, which can 
be expanded by means of mechanical means or, if pro- 
vided by elastomeric junctions, by moans of a gas in- 
jected Jnslde the metallic core. 

[0015] Structural fib re fabrics incorporated in aplastic 
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material matrix ar© known and have been used for some 
..time. They are made with yarn obtained from structural 
;fibres, such as carbon fibres, for example. Those fabrics 
.are then subjected to a calendering process to associate 
.;them i to' a plastic material matrix, typically a thermoset- 
ting plastlp material. 

•'•'tobi 6} , In the method of the invention, the structural 
.vfibr'ss are selected among carbon fibres, glass fibres, 
! : !j Key!ar. fibres, or any combinations thereof, 

[001 7j According to another important feature of the, 
^//invsrrtlon, the layers of fabric on the cora comprise one 
•^•or. more fabric strips wrapped around at least one axially 
.^(irnfoid'.poHlpn of the core, to confer thickness to the tu- 
^ujijbbdy.k^^ ae a plurality of fabric piles extending 
li -along the core axis, to confer reslscancs In the axial dh 
} predion to the -tubular body 

. CPpJ ©] ' Further features of the method of the invention 
• 'are indicated in the appended claims 23-34. 
^[Opljsi] : Thls Invention also relates to an apparatus as. 
^set forth in. claims 41-44. 

s;; [dp20] J; Finally, this Invention also relates to a bicycle 
^whe^ hub, characterised in that It has a tubular body 
'%m0eS>fA plurality of layers of structural fibre fabric in- 
4 corporate^ In a plastic material matrix, said layers In- 
^eluding one or more fabric strips wrapped around at 
V least one axlaliy llmfted portion of the hub. body as well 
asja jolu extending along the hub axis. 

}|t002i"] 3 ; {Th!S invention will be better explained by the 
^following detailed descriptions wjth reference to the ac- 
'.'companying figures as non-llmhjng examples, whereas: 

- . figure 1 generally indicates a perspective view of 
y he^cpre; belonging to the apparatus used in the 

• vi : ; merth6d' according to a first embodiment of this In- 
( .]'■•: ventlon, 

,- . fig u re 2 jl I u st rates a perspective view of the two el- 
, ernence forming the. core in figure 1 in a reciprocally 
.^-V^diikanTOd .con dition, 

figures from 3 to 15 are perspective views lilustnat- 
' . \ng the various phases of applying the layers of the 
>v <;carbpn fibre fabrics on the core shown In figure 1 . 
; ^y^figure 16 is a perspective view Illustrating the core 
{ ;..; • JO figure 1 completely coated with layers of carbon 
.g^lk^efabrlca, ' 

& ^-figure. 1 7 is a partial cross-section view -of the as- 
sembly Illustrated In figure 16, wilh two elements 
VV-K; ^fprmlnjg the core and the pre-Formed tubular layered 
^ ^Jbp^y over them, 

^i^Vfiguns 18 Is a cross-sectional view of the mould us- 
£VK '/able. In the method according to the first embodl- 
b;^ment, - 

'figures 19,20 are variant of figures 17,18 corre- 
epqndlng to a second embodiment of the Invention, 

- . figure 21 is a perspective view of the sheath otelas- 
... tqmcric material which Is U6ed in the method ac- 

; cording to the second embodiment, and 
v-\ -'figure 22 shows wheel hubs with different shapes, 



[0022] With rcforence to figure 1, numeral 1 gencri- 
cally indicates a generally cylindrical core, consisting of 
two separate elements 3, 4. in the example shown, each 
of the two elements 3, 4 Is made of a single piece of 
5 PTFE. In the closed condition illustrated in figure 1 , the 
two elements 3, 4, form a substantially cylindrical core, 
with a central section 2 presenting a constant diameter 
and two bell-shaped end sections 5. 6 with an enlarged 
diameter, ending with two ring flanges 7, a. 
10 [0023J With reference to figures from '3 to 1 6, the coro 
1 is extern ally coated with layers of structural fib re based 
fabric (typically Carbon based fabric) Incorporated in a 
thermosetting plastic material matrix. The various phas- 
es of the layering process are Illustrated in the figures 

is from 3 to 15. - 

[0024] With reference to figure 3, in a first phase, a 
strip 50 of carbon fibre fabric is wrapped around on bell - 
shaped end. 6 of the core 1 (e.g. five complete turns 
around the core). After this, the same operation is car- 

20 rfed out on the strip of fabric 51 ever the end 6 of the 
core 1 . Figure 4 illustrates the core 1 with two windings 
50, 51 obtained at the end of the aforesaid phase. 
[0025] The etrips50 and 51 present triangular cuttings 
SO' and 51* to allow to such strips to enclose a tubular' 

zs area with different diameters without leaving empty 
spaces or forming overlapplngs. 
[0026] A first piece, or ply, 52, a second ply 53 (figure 
5), a fourth ply 54 and a firth ply 55 (figure 6) are then 
appllbd to the body thus obtained in four subsequent 

00 phases. AH the piles 52, 53, 64, 55 extend for the enilre 
axial length of the core, while each one only partially 
covers the core In the circumferential direction. As can 
be seen In figures 5, 6, they are applied on four diffcront 
sides, arranged at an angle of 90° one wlih respect to 

os the other. Firstly, two plies 52, 53, which are diametri- 
cally opposite are appfied, after which two other plies 
54, S5, which are also diametrically opposite and orient- 
ed at 90° with respectto the plies 52, 53 are applied. In 
this way a couple of plies cover the entire circumference 

*o of the tubular body and the Junctions of two couples of 
plies are alternated, In particular spaced apart of 90°. 
Figure 7 Illustrates the strucrure obtained at the end of 
the phases illustrated in figures 5, 6. The function of the 
plies described above Is very Important, because the 

45 plies connect tho strips on the end of the core thus pro- 
viding axial resistance to the layered body, 
[0027] At the end. of the phase described above, two 
strips 56, 57 (presenting triangular cuttings SB* and 57' 
- figure B) are wrapped .over the applied layers in sub- 
so sequent phases, in correspondence to the ends of the 
' core so to obtain the structure shown In figure 9. At this 
point, two additional strips 58, 59 (presenting triangular 
cuttings 58' and 59') are additionally wrapped over the 
end of the core (figure 10), after which two additional 

65 plies 60, 6i , (presenting triangular cuttings 60' and 61') 
which are diametrically opposite arid- which shape is 
shown In figure 11 are applied. The plies 60, 61 are ob- 
viously applied in two subsequent moments, to obtain 
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the structure shown fn figure 12, whoro said piles join 
the end layers so to additionally increase the axial re- 
sistance of 'the layered body. 

[0028] The method ends with the application of two 
additional strips 62, 63. (presenting triangular currfngs 
, 62' and 63') which shape is shown In figure 13, which 
are wrapped around the ends of the core in two subse- 

• quent moments so to obtain the structure visible in figure 

• 14, after which a last strip 64 is applied, which shape is 
shown In figure 1 6, and wrapped around the central part 
of the core, so to finally obtain the structure shewn In 
figure 16. 

; (d029J The Illustrated strips 50, 51, 56, 57, 62, 63 
i ^present triangular cuttings 50\ 5V 5e\ 57', 62' 63' on 
■r 'one ("side, but they could present triangular cuttings on 
; .both sides. Said strips can also present, on one or on 
'■■ both sides, cuttings of other shapes, such as circular, 
-oval, squared, rectangular, rectilinear and so on. or any 
: combination thereof, the cuttings being perpendicular or 
inclined with respect to the edges of The strips. Further, 

• it is also possible to choose the number, the depth, the 
. v width and the inclination of the cuttings. The strips 50, 
j,; Si, 56, 57, 62, 63 could also present, on one or on both 

• sides, extensions of different shapes, such as circular, 
'•'oyal. squared, rectangular, triangular and so on, or any 
^combination thereof., the extensions being perpendicu- 
lar, or inclined with respect to the edges of the strips. 
L^Furth'er, it is also possible to choose the number, the 
■vdepth, the width and the inclination of the extensions. 

• Finally, a combination of cuttings and/or extensions, on 
\one or. on both sides pt the strips can be chosen In such 

a Way as to obtain substantially any kind of thickness 
'and shape such as. for example, the ones showad In 
:|ig/22, ! . 

•[0030] As* described, the strips ahd the plies are ar- 
ranged alternately with each other, so as to achieve the 
•best result in teems of thickness and axial resistance 
=[0031] Once the method Is ended, a tubular body 9 Is 
'formed on the core (figure 1 6) a central constant section 
.10, and two bell-shaped ends 11, 12, which diameter Is 

• larger. Furthermore jhe thickness of the pro-formed tu-. 
.bular body 9 progressively increases frorrj the central 
section 1 0 in the direction of the ends or, as can be seen 
in figure 17, there Is a central part (A) of constant sec- 
tion, end parts (C) with constant section, but larger than 
-the central one and intermediate parts (3) with increas- 
ing sections. Finally, the two ring end flanges 7. 8 of the 
core 1 axlally contain the ends of the pre-formed tubular 
body 9. 

[0032] The assembly consisting of the core 1, com- 
prising the two elements 3, 4 andzhe pre-formed tubular 
body 9 wrapped around It, Is positioned in the cylindrical 
cavity 13 of a moulding apparatus 14 (see figure 16). 
The cylindrical cavity 13 Is formed by an upper half 
mould 15 and a lower half mould 1 6, presenting a con- 
formation which corresponds to that of the external sur- 
face of the hub to be obtained, i.e. substantially corre- 
sponding to the external surface of the pre-formed tu- 



bular body 9 illustrated In figure 1 6. The ends cf the cav- 
ity 1 3 are closed by two caps 1 7, 1.8, which are fastened 
by means of screws 19 to two end flanges of the two 
halt moulds 16, 16. Each of the two caps 1 7, 1 9 incor- 

5 po rates a central cylindrical case 20 in which a respec- 
tive helical spring 21 is arranged. Each of the two helical 
springs 21 is axially interposed between a bottom wall 
20a of the respective tubular case 20 and the respective 
end surface of the core 1 . The two springs 21 elastically 

to press the two elements 3, 4 of the core 1 against each 
other so that these elements are kept in contact corre- 
sponding to their contact plana 22, which is orthogonal 
to tho axis 23 of the core 1 . 

[0033] After arranging the assembly consisting of the 
is core 1 and the pre-formed tubular body 9 wrapped on 
the core inside the mould, the mould Is taken to a tem- 
perature sufficient to cause the reticulation of the ther- 
mosetting plastic material matrix belonging to the tubu- 
lar body 9, for example to a temperature comprised In 

20 the range from 80*C to 200 C C. This temperature in- 
crease is maintained preferably for a, Lime comprised in 
the range from 1 0 minutes to 3 hours, preferably In the 
range from 30 minutes to 3 hours. In this way. the ther- 
mosetting matrix reticulates, while the PTFE forming the 

2$ two elements 3, 4 of the core 1 dilates. This dilation Is 
mainly impressed radially outwards, since the flanges 
7, 8 are pressed against the ends of the pre-formeo tu- 
bular body 9 by the two springs 21 . Consequently, a ra- 
dial pressure Is exerted outwards against the tubular 

30 body 9. which is thus pushed against the waJl of the cy- 
lindrical cavity 13. In this way, a uniform pressure is ap- 
plied on all the parts of the pre-formed tubular body 9, 
despite the complex conformation Of the body illustrated 
herein, with bell-shaped ends and a progressively in- 

35 creasing thickness, from the centre to the ends. Natu- 
rally, during this phase, the springs 21 allow the two el- 
ements 3, 4 of the core to distance themselves slightly 
following the force exerted by the PTFE core against the 
ring flanges 7, 8. * 

«o [0034] At tho>©nd of the reticulation phase, a cooling 
phase follows, then the mould is opened and the assem- 
bly comprising the core 1 and the body 9 arranged upon 
It. is extracted. At this point, the elements 3, 4 forming 
the core 1 are extracted In opposite directions from the 

•is body thus obtained, forming the wheel hub according to 
this Invention. The hub thus-obtained presents the par- 
ticularity of being made of structural fibre material, typ- 
ically carbon fibre material, and being made of a single 
part, despite the complex geometrical shape described • 

so above. The product can naturally be subjected to addi- 
tional machining (e.g. a set of radial holes can be drilled 
In the two bell-shaped ends for engaging the spokes) 
which make the part usable as a bicycle wheel hub. 
[0035] Many other kinds of hubswlm different shapes, 

ss illustrated In fig.22, can be obtained. In particular, sym- 
metrical and asymmetrical hubs with respect to the In- 
termediate plane, hubs with one or two flanges in prox- 
imity of one or both ends and hubs with cross-shaped 



4 



G£:t?T 8002 'inf 



EP 1 231 047 A1 



8 



A/'' 



• ;r-^.:-M.-'v^ 



;>Vv ' * ^ 



iy .;i,X •/•."•' > ; , 

wmmm 



•^.'.: v \. 



flanges. 

[0036] With reference to figures 1 9,20 and 21 , which 
relate to a second embodiment of the method of the In- 
vention, the core 1 Is formed by two elements 3 ,4 of met- 
. \ al material, e.g. steel, and is externally covered with a 
sheath 24 made of a high thermal dilatation elastomeric 
..material. Preferably, the elastomeric material forming 
the aforesaid sheath has a thermal dilation coefficient 
exceeding 15x10' 3 mm/°C and a maximum continuous 
• heat resistance temperature exceeding 100°C. 
: ;[6p37] For example, said material forming the core 
^.sheath can bo a synthetic rubber of the type marketed 
; J : .-■ -uncjer the trademark AIRCAST 3700 by Alrtech Interna- 
r" tip n al Inc., Huntington Beach. California, USA. This ma- 
; ;tehal is preferred for Its relatively high thermal dilation 
^ 'coefficient (15x10* s mm/°C), as well as Its high contin- 
lUogs heat resistance (232°C), for Us good thermal con- 
,(vd.uctiyity (2.59 W/m°C) and for its good ultimate tensile 
.stress (680%), which Is Important to facilitate removing 
/-..•the sheath from the Internal surface of the finished prod- 
,: ! j; : M^aft©r exiroctlng It from the module and after removing 
U^the^cbre, _ 

• if [0038] The sheath is pre-formed according to the con- 
;t:. flg'uration of the core (figure 4) with a central cylindrical 
^section and two bell-shaped end sections and is prefer- 
;V;ably .dimensioned so to be applied onto the core by 
fo;: |tra^ Is adherent to the 

l- '--&fe'by '<$G& of its elastic return. 
|^;tqq^9J / -.Apart from the above indicated different struc- 
v. ViurC'oT the dpr©, the method remains Identical to that 
C-Afd&scflbed above with reference to tho first embodiment. 
t;S^he~assemb!y consisting of the core 1 , comprising the 
:^rtwo WiemenTs 3, 4, the eheath 24 and the pre-formed 
^tubular body 9 wrapped around it, is positioned in the 
^c^iinddcal cavity 13 of a moulding apparatus 14 formed 
5; ; by ah upper half mould 15 and a lower half mould 16, 
^presenting a conformation which corresponds to that of 
% \th© external surface of the hub to be obtained, i.e. sub- 
stantially cor^^ to the external surface of the 
I Jfi>re-formed tubular body 9 Ulustrated in figure 21 . The 
( ; ;. v ehds. of the cavity 13 are closed by two caps 17, 18 
V: .'Which are fastened by means of screws 19 to two end 
'• r- flanges of the two half moulds 15, 16. Each of the two 
: caps 1 7, 1 3 incorporates a central cylindrical case 20 In 
Wwhich a respective helical spring 21 Is arranged. Each 
of the two helical springs 21 is axially interposed be- 
x Vcween a bottom wall 20a of the respective tubular case 
l\ 20 and the respective end surface of the core 1 . The two 
springs 21 elastlcaily press the two elements 3, 4 of the 
W .core i against each other so that theee elements are 
kept In contact corresponding to their contact plane 22,' 
\ which Is orthogonal to the axis 23 of the core 1 . 
' : >;[0040j After arranging the assembly consisting of the 
':, coro 1 and the pre-formed tubular body wrapped on the 
; core inside the mould, the mould is taken to a tempera- 
; • ture sufficient to cause the reticulation of the thermoset- 
i " ting plastic material matrix belonging to the- tubular body 
-;'/9, for example to a temperature comprised In the range 
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from 80°Ctc 200°C. This temperature increase is main- 
tained preferably for a time comprised in the range from 
10 minutes to 3 hours, preferably In the range from 30 
minutes to 3 hours. In this way, the thermosetting matrix 
reticulates, while the synthetic rubber forming the 
sheath that covers the two elements 3, 4 of the core 1 
dilates. This dilation is mainly Impressed radially out- 
wards, since the flanges 7, 8 are pressed against the 
ends of the pre-formed tubular body 9 by the two 
springs. Consequently, a radial pressure is exerted out- 
wards against the tubular body 9, which is thus pushed 
against the wall of the cylindrical cavity 13. In this way. 
a uniform pressure Is applied on-all the parts of the pre- 
formed tubular body 9, despite the complex conforma- 
tion of the body illustrated herein, with bell-shaped ends 
and a progressively Increasing thickness, from the cen- 
tre to the ends. Naturally, during this phase, the springs 
21 allow the two elements 3, 4 of the core to distance 
themselves slightly following the force oxcrted on the 
sheath 24 against the angular flarlges 7, e. 
[0041] At the end of the reticulation phase, and after, 
a subsequent cooling phase, the mould is opened and 
the assembly comprising the core 1 and the body 9 ar- 
ranged upon it, Is extracted. At this point, the elements 
3, 4 and 1 0 forming the core are extracted In opposite 
directions from tho body, after which the sheath 24 f 
which initially remains associated to the internal surface 
of the tubular body, Is extracted by elastic deformation. 
Tne hub thus obtained pros&nts the particularly of being 
mad© of structural fibre material, typically carbon fibre 
material, and being made of a single part, despite the 
complex geometrical shape described above. The prod- 
uct can naturally be subjected to additional machining 
(e.g. a 6et of radial holes can be drilled in the two bell- 
shaped ends for engaging the spokos) which makes the 
part usable as a bicycle wheel hub. 
[0042] The third embodiment differs from the second 
one by the fact that the metallic core is divided in sectors 
and It is not covered by any defomiable sheath. In this 
embodiment the radial pressure to the tubular body Is 
applied by mechanical means which acton the inside of 
the core, or by arranging the junctions of tho metallic 
sectors with an elastomeric material, by injecting gas in- 
side the metallic core. After the reticulation cf the fabric 
matrix is obtained, and after a .subsequent cooling 
phase, the internal pressure is stopped and the core 
comes back to Its original dimensions, allowing the two ' 
elements of the core to be extracted from the reticulated 
tubular body. 

[0043] Finally, th© apparatus Illustrated in figure 20 
can obviously be modified by arranging a wall of high 
thermal dilatation material of the type shown above in 
correspondence to the surface of the mould cavity again 
by using a core made of two metallic malarial elements 
3, 4. In this case, the thermal dilation of tho wall of the 
cavity would determine the application of a radial pres- 
sure from the outside inwaros on the eKternal surface of 
the pre-formed tubular body 9 which would thus be 
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squeezed on the metallic core. 

[0044] Naturally, numerous changes can be Imple- 
mented to the construction and forms of embodiment of 

the invention herein envisaged, all comprised within the 

context of the concept characterising this invention, as 
..[defined by the following claims. 

[0045] For example, despite that this description and 
..accompanying claims explicitly refer to a bicycle wheel 
;tiub, the method according to this Invention can obvi- . 

busly be applied to manufacturing other components 
: with a similar shape, particularly other bicycle compo- 
nents. Consequently, also these applications and the 
• deriving products, fall within the scope of this invention. 
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7. 



8. 



of the material forming the core (1) when the tem- 
perature of the mould Is Increased-. 

Method according to claim 5, characterised In that 
the core has a thermal dilation coefficient exceeding 
9x1 0' 5 mm/°C and a maximum continuous heat re- 
sistance temperature exceeding 100*G. 

Method according to claim 6, characterised in that 
the material forming the core is cither PTFE. or 
PCTFB, or PVDr, or PE-HD.. 

Method according to claim 7, Characterised in that 
the material forming the core Is P7FE. 



>Clalrri3 

• 1. Method for fabricating a bicycle wheel hub, charac- 
. tensed In that it comprises the following steps: 

r . - providing an expandable core'(l)^ 
. - applying a number of layers of structural fibre 
[\ . • fabric incorporated in a plastic material matrix 
, • around the core (1) to form a layered tubular 
v£:- \ [y 'l body (9) of predetermined shape and thickness 
Y. . ' 5 " "around the core (1), 

H v- .'. • arranging the core (1) with the layered tubular 
- '.body (9) formed thereon In the cavity (13) of a 
;vY .■ j ; mould (14), 

; / - ' ijncreaelngthe temperature of the mould (14) to 
% yalu© sufficient to cause reticulation of the 

v,-\; plastic materiahTJ&trlx, 
• ; ' ; y "v expanding the core (1 ) for applying a pressure 
IP > ' on . the tubular body (9) inside the mould, and 
• Removing the tubular body (9) from the mould 
YY 'YVY and from the core (1),so as to obtain a bicycle 
•Y-'V; •; ' hub formed of a single piece of structural fibre 
-5:Y-v material. 

;;2. Method according to claim 1 , characterised in that 
,. v v the increase of temperature of the mould (14) and 
•;. the expansion of the core (1) occur substantially si- 
oY;' .; multaneously. 

, 3. Method according to claim 1 , characterised in that 
;v$ ' ! = Tne pressure on the tubular body (9) caused by said' 
v;K -expanding etep is substantially radial. 

[k'A. Method according to claim 1 , characterised in that 
v.- v - a cooling phase Is provided before removal of the 
v'X tubular body from the mould. 



5. Method according to claim 1 characterised in that 
the expandable core (1 ) is made of a synthetic ma- 
terial presenting a thermal dilatation coefficient ex- 
ceeding 5x10* 15 mm/ c C and a maximum continuous 
•' heat resistance equal to at least 80° C, the expan- 
slon of the core being obtained through the dilation 
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40 
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9. Method according to claim V, characterised In that 
eald structural fibres are se leered among: carbon 
fibres, glass fibres, KevJar fibres, or any combina- 
tions thereof. 

1 0. Method according to claim 1 . characterised in that 
said plastic material matrix Is a thermosetting plas- 
tic material matrix. 

11 . Method according to claim 1 ( characterised in that 
said temperature is comprised in tho range from 
B0 c C to 200°C. 

12. Method according. to claim 11, characterised In 
that said temperature is maintained for a Time com- 
prised In the range from 1 0 minutes to three hours. 

13. Mathod according to claim 12, characterised in 
that ©aid temperature is maintained for a time com- 
prised in the range from 30 minutes to three hours. 

14. Method according to claim 1, characterised in that 

said core (1) presents a cylindrical central section 
(2) and two wider diameter end sectrons (5, 6). 

15. Method according to claim 1 , characterised In that 
said core (1) consists of two separate, axially con- 
tiguous elements (3, 4), with a contact plane (22) 
orthogonal to the axis (23) of the core, In order to 
allow separation of the core (1) from the tubular 
body (9) after extraction from the mould (14). 

16. Method according to claim. 14, characterised in 
that also said tubular body (9) is formed so as to 
present a cylindrical central section (1 0) and two en- 
larged end sections (11 , 12). 



17. Method according to claim 14, characterised in 
that said tubular body (9) presents a progressively 
55 increasing thickness from said central section (1 0) 
towards the ends. 

* 16. Method according to claim 14, characterised in 
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that said tubular body (9) has a central part (A) .of 
substantially constant section, end parte (C) with 
substantially constant section, but larger that th© 
i central one and Intermediate parts (B) with incrcas- 
Ing sections. 

19. Method according to claim 14, characterised in 

■ ; '.that safd Lwo elements (3. 4) forming the core (1) 

incorporate two end ring flanges (7, 8) to axlally limit 
; . . the ends of th© pre-formed tubular body (9). 

. 20. Method according to claim 1 , characterised in that 
. tho ; expandable core includes a body of metal ma- 

fj\ ]':{ terJal covered wllh a derormable sheath (1 24) made 

,/ : ;V^'of an elastomerlc material, the expansion of the 
/cp re being obtained through the dilation of the ma- 
V - Aerial forming the sheath (24) when the temperature 

}) ;V of the mould is Increased. 

: 21. Method according to claim 20, characterised in 
that the elastomerlc material forming th© aforesaid 
-I «; ^sheath (24) has a thermal dilation coefficient ex- 
^-•\'v. feeding 15x1 0* 5 mm/*C and a maximum con tin u- 
y A : ^bus heat resistance temperature exceeding 1 00 C C, 

: ; ^22. :Method according to claim 21, characterised In 
that the material forming the cor© is a synthetic rub- 
ber of the type marketed under tho trademark AlP- 
; 'CAST 3700 by Airtech International Inc., Hunting- 

^;i"v ; ton" Beach, California, USA. 

'yj&l Method according to claim 20. characterised In 
£-.1 : > I Vthrt/thc' sheath (24) fs pre-formed according to the 
'. .configuration of the core and is preferably" dimen- 
' stoned in order to bo applied on the core by slightly 
stretch I h g It so xb at th e s h ea th adh eres to th e co re 
due to its elasticity. 

^24. Method according to claim 1 , characterised in that 
. the layers of fabric on the core comprise one or 
X?'. Ymore .fabric strips (50,61,56,57,58,59,62,63,64) 
^wrapped around at least one axially limited portion 
;:;r ; of.the core (1), as well as a plurality of fabric plies 
/ r :V:;A(54,55,60,6i) extending along the core axis. 

; 25. Method according to claim 24, characterised In 
Y:!' : : . . ' ihat at least some of said strips have cuttings (50\ 
"rVw^v^l^Se'^Z'^^jeS 1 ) on at least on.c lateral edge 
-(thereof. 

,26. Method according to claim 24, characterised In 
-\ that at least some of said strips have extensions on 
.' at least one lateral edge thereof. 

27. Method according to claim 24, characterised In 

■ ';>■ that at least 3ome of said strips have a combination 
' • ; ; of cuttings and extensions on at least one lateral 

.edge thereof. 



28. Method according to claim 25, characterised In 
that said cuttings are triangular. 

29. Melhod according to claim 25, characterised in 

s . that said cuttings are rectangular. 

30. Method according to claim 25, characterised In 
that said cuttings are rectilinear • \ 

10 31. Method according to claim 24, characterized In 
that at loast some of said strips 
(50,51, 56.57,58,59,62,63,34) and at least some of 
said piles (54,55,60,61 ) are applied on the core al- 
ternated to each other. 

15 

32. Method according to claim 31 » characterized In 
that at least one of said strips is wrapped around 
each end portion of said core 

33. Method according to claim 31, characterized in 
that at least one of said strips is wrapped around 
an inteimediate portion of said core. 

34. Method according to claim 31, characterized in 
2& that at least soma of said piles extend tor the entire 

length of the core. 

35. Method according to claim 31, characterized in 
that at least some of said piles cover the core only 

so , partly in the circumferential direction. 

. 36. Method according to claim 35, characterized in 
that said plies are applied on different sides of the 
core for forming a complete layer on the core. 

35 

37. Method according to claim 36, characterized In 
that the. piles are applied In pairs on diametrically 
opposite sides of the core. 

40 38. Method according to claim 37, characterized In 
that different pairs of plies are applied so as to be 
t angularly spaced relative to each other on the core. 

,39. Method according to claim 3B, characterized in 
45 that two pairs of diametrically Opposite piles are ap- 
. plied spaced by 90 e relative to each other 

40. Method according to claim ^characterised I nth at 
the expandable core includes a body of metal ma- 
so ■ terlal Including a number of clrcumferenttally ar- 
ranged separate sectors, the expansion of the core 
being obtained through a radially outward move- 
ment of said sectors. 

55 41 . Apparatus Tor fabricating a bicycle wheel hub char- 
acterised in that It comprises 

a mould (14) with a cylindrical cavity (13), 
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an expandabla core (1) r on which a number of 
"v My&s^ structural fibre fabric incorporated in 
i plastjc rnateriaJ" matrix are applied to form a 
-tubular, body (9), of predetermined 
V; ; . /-shape and thickness, 




characterised in that it Is ob- 
pn^thpci according to any of claims 



46, charac- 

said strips 
at least some of 
alternated to each ottv 




according to claim 46, charac- 
that at least one of said wrapped strips 
end porcion of the hub. 

according to claim 4S, charac- 
that said wrapped stripe are provided at 



is 



20 



£5 



to , claim 43 , ch a racte ri sed I n 

• I #^SfeP r ! se5ac y |indricalcavit y ( 13 > closed by 
^m^^M^Wt^b%apk\{i^fi &) &cfr comprising a respective hel- • 

which je axi&lly interposed between . so 
find the respective element (3, 4) 

*. < : L :\:'as. 'Rirvcla .wheal hub characterised ir 
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both ends of the hub. 

50. Bicycle wheel hub according! to claim 46, charac- 
terized In that at least one of said wrapped strips 
isprovlded at an Intermediate portion of said core. 

51. Bicycle wheel hub according to claim 46. charac- 
terised In that at least some of said strips have cut- 
tings (SO'.SV.se'.SAe^.eS*) on at least one lateral 
edge thereof. 

52. Bicycle wheel hub according ;o claim 46, charac- 
terised In that at least some of said strips have ex- 
tensions on at least one lateral edge thereof. 

53. Bicycle wheel hub according to claim 46, charac- 
terised in that at least 6ome of said strips have a 
combination of cuttings and extensions on at least 
one lateral edge thereof. 

( 

54. Bicycle wheel hub according to claim 51, charac- 
terised In that said cuttings are triangular. 

55. Bicycle wheel hub according to claim 51, charac- 
terised In that said cuttings are rectilinear. 

56. Bicycle wheel hub according to claim 46, charac- 
terized In that at least some of said plies extend 
for the entire length of the hub. 

57. Bicycle wheel hub according to claim 46. charac- 
terized In that at least some of said pi lee cover an 
angle of less than 360° in the circumferential direc- 
tion. 

58. Bicycle wheel hub according to claim 57, charac- 
terized in that said plies .are provided on different 
eide3 of the hub body for forming a complete layor 
of the body. 

59. Bicycle wheal hub according to claim 58, charac- 
terized in that the plies are provided in pairs on di- 
ametrically opposite sides of the hub body. 

60. Bicycle whocl hub according to claim 59, charac- 
terized In that different pains of piles are provided 
which are angularly spaced relative to each other. 

61. Bicycle wheel hub according to claim 60, charac- 
terized in that two pairs of diametrically opposite 
plies are provided spaced by 90° relative to each 
other. 

62. Bicycle wheel hub according to claim 46, charao 
terised in that it has a central cylindrical section 
(10) and two wider bell-shaped end sections .(11, 
12), the thickness of the hub tubular body (9) In- 
creasing progressively from. the central section (1 0) 
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; V, ;i -'63. Bicycle wheel hub according to claim 46, charac- 

A r < 1 o 1 ; terlscd In that said tubular body (9) has a central 

1 " \v \ v . part (A) of constanfaection, ©nd parts (C) with coh- -5 

. • ; stani section, but larger that the central on© and in- 

"'V"'i : ^ \' ' termedlate parts (B) with Increasing seciione. 

, x 1 '84. Bicycle wheel hub according to claim 43, charac- 

y r \. , > terized Jn that said structural fibres arc selected 

% \ V among carbon fibres, glass fibres, Kevlar fibres, or 

any combinations theraof. 

65. 3icycle wheel hub according to claim 46, charac- 
t v , ' . terized In that the hub body has a shape which 13 1 $ 
symmetrical relative to an Intermediate plane or- 
y I * : ' * thogonal to tho hub axis. 

, y 1 66 - Bicycle wheel hub according to claim 46, charac- 

. > tcrlzed in that the hub body has a shape which ie • 20 

asymmetrical relative to an intermediate plane or- 
thogonal to the hub axis. 

67. Bicycle wheel hub according to claim 46, charao- 
: .\>?' ; : ,,',/; > terized in that the hub body has a flange in prox- ss 

« * v ) imity of -one of Its ends. 

6S. Bicycle' wheel hub according to claim 67, charac- 
terized In that the hub body has a flange In prox- 
imity of each of its ends. , so 

69. Bicycle wheel hub according to claim 67 or 68, char- 
. acterized in that saidfiango has an annular shape. 

70. Bicycle wheel hub according to claim 67 or 68, char- 55 
acterized In that said flange is cross-shaped. 
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